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( 57) Abstract: A method and a device for controlling the maneuverability of a vehicle, the method comprising the steps of obtaining, 
^ by a vehicle maneuverability controlling device, the steer angle 9 h of a steering wheel based on the rotating angle 9 pm of an assist 

motor (24m) detected by a rotating angle sensor (24s) and the rotating angle 9 vm of a gear ratio variable motor (32m) detected by 
|/) a rotating angle sensor (32s) and performing the VGRS control processing (40a) of a gear ratio variable mechanism based on the 
00 obtained steer angle 0 h, whereby since the steer angle 9 h of the steering wheel is obtained based on the rotating angle 9 vm used 
O for the VGRS control processing (40a) of the gear ratio variable mechanism and the rotating angle 6 pm used for the ESP control 
^ processing (30a) of an EPS actuator, the steer angle 9 h of the steering wheel can be obtained even if a steer angle sensor is absent, 
S and thus the number of parts of the vehicle maneuverability control device can be reduced. 

O (57) KM: mffimW\fflffl£&l^±Z>t. (El|Eft-tr>-9-24sfCcfcy^aiLfcr->X h*-*24m<D\B\$zft9pmt$£lf\*l 

H mtthtzmnn 9h\z&-3^x* 



-V'"* 10/507374 

' OTISRec'dPCT/PTO 2 \ SEP 2004 

MOTION CONTROL METHOD OF VEHICLE AND MOTION CONTROL APPARATUS OF VEHICLE 

Cross-Reference To Related Application 
The present application claims priority under 35 U.S. C. § 119 to Japanese 
5 Patent Application No. JP 2002-126716. The contents of these applications are 
incorporated herein by reference. 

TECHNICAL FIELD 

The present invention relates to notion control method of vehicle and 
10 motion control apparatus of vehicle. 

Description of Related Art 

As avehiclemotion control apparatus including a transmission ratio changing 
mechanism for changing the transmission ratio by driving a gear ratio variable 
1 5 motor , provided halfway of a steering transmission systemvtfiich connects a steering 
wheel to steered wheels, a vehicle motion control apparatus 100 which comprises 
a steering wheel 21, a first steering shaft 22, a second steering shaft 23, an 
EPS actuator 24, rods 25, a steering angle sensor 26, a vehicle velocity sensor 
27, a torque sensor 28, anEPS_ECU30, a gear ratio changing mechanism 32, aVO*S__ECU 

20 40 and the like, as shown in Fig. 4 and Fig. 5, is available. In the meantime, 
such "a transmission ratio changing mechanism for changing a transmission ratio 
by driving an electric motor, located halfway of a steering transmission system 
which connects the steering wheel 21 to the steered wheels" is sometimes called 
variable gear ratio system (referred to as VGRS, hereinafter) depending on a case. 

2 5 That is , an end of the first steering shaft 22 is connected to the steering 

wheel 21 and an input side of the gear ratio changing mechanism 32 is connected 
to the other end side of this first steering shaft 22. This gear ratio changing 
mechanism 32 oonprises a gear ratio variable motor 32m, a reduction gear 32g and 
the like. An end side of the second steering shaft 23 is connected to this output 

30 side of the gear ratio changing mechanism and an input side of the EPS actuator 
24 is connected to the other end side of the second steering shaft 23. The EPS 
actuator 24 is an electric type powered steering system, which is capable of 
converting a rotary motion inputted by the second steering shaft 23 through a 
rack and pinion gear (not shown) and the like to a motion in the axial direction 

35 of the rods 25 and outputting it . Further , this EPS actuator 24 generates an assist 
force depending on a steering condition by means of an assist motor 24m which 
is controlled by the EPS_ECU 30 so as to assist steering by a driver. A rotation 
angle (steering angle) of the first steering shaft 22 is detected by a steering 
angle sensor 26 and inputted to the VGRS_ECU 40 as a steering angle signal 9 

40 h . A steering torque by the second steering shaft 23 is detected by a torque sensor 
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28 and inputted to the EPS control process 30a as a torque signal Tp. Further, 
a vehicle velocity is detected by a vehicle velocity sensor 27 and inputted to 
the EPS_EOJ 30 and VGRS_EOJ 40 as a vehicle velocity signal V. Further, steered 
wheels (not shown) are attached to the rods 25. 
. 5 With such a structure, ratio between input gear and output gear is changed 

depending on vehicle velocity at real time by means of a gear ratio variable motor 
32m and reduction gear 32g in the gear ratio changing mechanism 32 and VGRS_ECU 
40 so as to change a ratio of output angle of the second steering shaft 23 relative 
to the steering angle of the first steering shaft 22. The EPS actuator 24 and 

10 the EPS_EOJ 30 generate an assist force for assisting steering of the vehicle 
driver by means of an assist motor 24m depending on vehicle driver's steering 
condition and vehicle velocity detected by means of the torque sensor 28 and the 
vehicle velocity sensor 27. 

Consequently , the steering gear ratio corresponding to the vehicle velocity 

15 can be set. For example, an output angle by the gear ratio changing mechanism 
32 can be set to be increased with respect to the steering angle of the steering 
wheel 21 at the time of vehicle stopping or traveling at a low velocity. Further, 
the output angle of the gear ratio changing mechanism 32 can be set to be decreased 
with respect to the steering angle of the steering wheel 21 at the time of traveling 

20 at a high velocity. Meanwhile, an appropriate assist force corresponding to the 
vehicle velocity can be generated by means of an assist motor 24m. 

For example, if a vehicle is stopping or traveling at a low velocity, the 
steering gear ratio by the gear ratio changing mechanism 32 is set low and an 
assist force is intensified by an assist motor 24m, so that the steered wheels 

25 can be steered largely even with a light steering operation. This facilitates 
the steering operation of a vehicle driver. On the other hand, if the vehicle 
is traveling at a high velocity, the assist force by the assist motor 24m drops 
and the steering ratio by the gear ratio changing mechanism 32 is set hi<£i. 
Consequently, the steering operation becomes heavy and even if the steering wheel 

30 is turned largely, it comes that the steered wheels are steered a little. 
Consequently , it can be expected that vehicle control stability is further inproved . 

However, in a vehicle motion control apparatus 100 mentioned above, as 
shown in Fig. 5, a lot of sensors such as a steering angle sensor 26, a vehicle 
velocity sensor 27, a torque sensor 28 and the like are employed in addition to 

35 a rotation angle sensor 24s of an assist motor 24m and a rotation angle sensor 
32s of a gear ratio variable motor 32m. Accordingly, in the vehicle motion control 
apparatus 100, an increase of a product cost is caused by heavy usage of these 
sensors , and there is further a problem that a reduction in a trouble incidence 
rate is prevented. 

4 0 On the other hand, taking a motion control performance of the vehicle into 
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consideration, there is a problem that a control performance of an EPS control 
process 30a and a VGRS control process 40a is lowered, a control itself is disabled 
due to roughness of detection data, in the case of employing a c»untermeasure 
such as sinply replacing by an inexpensive sensor having a low resolution , reducing 

. 5 the-sensors-or the like-; — 

The present invention is made for the purpose of solving the problems 
mentioned above, and an object of the present invention is to provide a motion 
control method of a vehicle and a motion control apparatus of a vehicle which 
can reduce a number of parts. 

10 Further, another object of the present invention is to provide a motion 

control method of a vehicle and a motion control apparatus of a vehicle which 
can improve a motion control performance of the vehicle. 

DISCLOSURE OF THE INVENTION 

15 In order to achieve the above objects , according to claim 1 , a motion control 

method of a vehicle provided with a transfer ratio variable mechanism for changing 
a transfer ratio by driving a gear ratio variable motor , and an assist motor assisting 
a steering force on the basis of a steering torque generated in an output shaft 
of the transfer ratio variable mechanism, in the middle of a steering transfer 

20 system connecting a steering wheel and steered wheels, comprising: 

a first step of detecting a rotation angle 0pm of said assist motor; 
a second step of detecting a rotation angle Ovm of said gear ratio variable 
motor; and 

a third step of determining a steering angle of said steering wheel on 
25 the basis of the rotation angle 0pm detected in accordance with said first step 
and the rotation angle 0vm detected in accordance with said second step, 

wherein said transfer ratio variable mechanism is controlled on the basis 
of the steering angle of said steering wheel determined in accordance with said 
third step. 

30 In accordance with a first aspect of the present invention, a steering 

angle of a steering wheel is determined on the basis of a rotation angle 0 pm detected 
in accordance with a first step and a rotation angle 0vm detected by a second 
step, and a transfer ratio variable mechanism for changing a transfer ratio of 
a steering transfer system is controlled on the basis of the determined steering 

3 5 angle of the steering wheel . Accordingly, since the steering angle of the steering 
wheel is determined on the basis of the rotation angle 0vm used for controlling 
the gear ratio variable motor and the rotation angle 0 pm used for controlling 
the assist motor, it is possible to obtain the steering angle of the steering 
wheel without any part for mechanically or electrically detecting the steering 

40 angle such as the steering angle sensor or the like. Therefore, since the part 
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for detecting the steering angle mentioned above can be abolished, it is possible 
to reduce the number of the parts. 

According to claim 2 , a notion control method of a vehicle as claimed in 
claim 1 , wherein the rotation angle is input via the speed reducing means to at 
v 5 -least one of^e detection o£-t^ 

step and the rotation angle 0vm in accordance with said second step. 

In accordance with a second aspect of the present invention, since the 
rotation angle is input via the speed reducing means in the detection of the rotation 
angles 0 pm and 0vm, it is possible to improve a resolution of the input rotation 
10 angles 0pm and 0vm. Accordingly, since it is possible to determine the steering 
angle of the steering wheel on the basis of the rotation angles 0 pm and 0vm having 
the high resolution in the third step described in the first aspect , it is possible 
to improve the resolution of the determined steering angles. Therefore, since 
the control of the transfer ratio variable mechanism is executed on the basis 
15 of the steering angle of the steering wheel having the high resolution, it is 
possible to improve a motion control performance of the vehicle. 

According to claim 3, a motion control apparatus of a vehicle provided 
with a transfer ratio variable mechanism for changing a transfer ratio by driving 
a gear ratio variable motor, and an assist motor assisting a steering force on 
20 the basis of a steering torque generated in an output shaft of the transfer ratio 
variable mechanism , in the middle of a steering transfer system connecting a steering 
wheel and steered wheels, comprising: 

a first rotation angle detecting means for detecting a rotation angle 0 
pm of said assist motor; 

2 5 a second rotation angle detecting means for detecting a rotation angle 

0vm of said gear ratio variable motor; and 

a steering angle computing means for determining a steering angle of said 
steering wheel on the basis of the rotation angle 0pm detected by said first rotation 
angle detecting means and the rotation angle 0 vm detected by said second rotation 
30 angle detecting means, 

wherein said transfer ratio variable mechanism is controlled on the basis 
of the steering angle of said steering wheel determined by said steering angle 
computing means. 

In accordance with a third aspect of the present invention, a steering 

3 5 angle of a steering wheel is determined on the basis of a rotation angle 0 pm detected 

by a first rotation angle detecting means and a rotation angle 0vm detected by 
a second rotation angle detecting means , and a transfer ratio variable mechanism 
for changing a transfer ratio of a steering transfer system is controlled on the 
basis of the determined steering angle of the steering wheel. Accordingly, since 

4 0 the steering angle of the steering wheel is determined on the basis of the rotation 
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angle 0vm used for controlling the gear ratio variable motor and the rotation 
angle 0pm used for controlling the assist motor, it is possible to obtain the 
steering angle of the steering wheel without any part for mechanically or 
electrically detecting the steering angle such as the steering angle sensor or 
the- like— Therefore "since the part for detecting the steering angle mentioned 
above can be abolished, it is possible to reduce the number of the parts. 

According to claim 4, a motion control method of a vehicle as claimed in 
claim 3, wherein the rotation angle is input via the speed reducing means to at 
least one of said first rotation angle detecting means and said second rotation 
angle detecting means. 

In accordance with a fourth aspect of the present invention, since the 
rotation angle is input via the speed reducing means to the first and second rotation 
angle detecting means , it is possible to improve a resolution of the input rotation 
angles. Accordingly, since it is possible to determine the steering angle of the 
steering wheel on the basis of the rotation angles 0pm and 0vm having the high 
resolution in the steering angle computing means described in the third aspect, 
it is possible to improve the resolution of the determined steering angles. 
Therefore, since the control of the transfer ratio variable mechanism is executed 
on the basis of the steering angle of the steering wheel having the high resolution . 
it is possible to improve a motion control performance of the vehicle. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a schematic view showing a sumnary of a structure of a vehicle 
motion control apparatus; 

Fig. 2 is a function block diagram expressing a vehicle motion control 
process in accordance with EPS_ECU andVGRS_ECU of a vehicle motion control apparatus 
of the present embodiment; 

Fig. 3 is a flow chart showing a flow of a steering angle computing process 
in accordance with VGRS_ECU of the vehicle motion control apparatus of the present 
embodiment; 

Fig . 4 is a schematic view showing a sunmary of a structure of a conventional 
vehicle motion control apparatus; and 

Fig . 5 is a function block diagram of the conventional vehicle motion control 

apparatus. 

BEST NODE FOR CARRYING OUT THE INVENTION 

Descriptions will be given below of an embodiment of a motion control method 
of a vehicle of the present invention and a vehicle motion control apparatus to 
which the motion control apparatus of the vehicle is applied. In this case, a 
vehicle motion control apparatus 20 of the present embodiment is the same in a 



mechanical structure as the vehicle motion control apparatus 100 mentioned above 
except the structure that the steering angle sensor 26 is deleted from the vehicle 
motion control apparatus 100. Accordingly, in the vehicle motion control apparatus 
20 shown in Fig. 1 , the same reference numerals are attached to the same structure 

_ , 5 port ions^as those of the-vehicle-notion-cont^ . - 4 , 

and a description thereof will be omitted. 

As shown in Fig. 2, in the vehicle motion control apparatus 20 of this 
embodiment, two processings , that is, an EPS control process 30a by the EPS _EOJ 
30 andVGRS control process 40a by the VGRS_ECU 40 are carried out by an electronic 

1 0 control unit (ECU) . That is , the vehicle motion control apparatus 20 has a function 
for contro llin g the steering gear ratio by means of the gear ratio changing mechanism 
32 according to VGRS control process 40a with the VGRSLECU 40, depending on the 
vehicle velocity. Further, it has a function of assisting steering by the vehicle 
driver by generating an assist force depending on steering condition by means 

15 of the EPS control process 30a with the EPS _ECU 30. 

Accordingly, in a VGRS control process 40a, a vehicle velocity signal V 
generated by a vehicle velocity sensor 27 and a steering angle 0h detected by 
confuting as described later are input to a VGRSJ3CU 40 , whereby there is executed 
a process of determining a rotation angle of a gear ratio variable motor 32m in 

20 a gear ratio variable mechanism 32 uniquely defined in correspondence to a vehicle 
velocity on the basis of a motor rotation angle map ( not shown ) , and a motor voltage 
in correspondence to a determined rotation angle conmand value is supplied to 
the gear ratio variablemotor 32m in accordance with amotor drive circuit . Therefore, 
in the gear ratio variable mechanism 32 and the VGRSJ2CU 40, a ratio of an output 

2 5 gear with respect to an input gear is changed in real time in correspondence to 
a vehicle velocity by the gear ratio variable motor 32m and a reduction gear 32g . 

Further , in an EPS control process 30a , a steering torque signal Tp generated 
by a torque sensor 28 and the vehicle velocity signal V generated by the vehicle 
velocity sensor 27 are input to an EPS_ECU 30 , whereby there is executed a process 

30 of determining a current conmand value of an assist motor 24m In an EPS actuator 
24 uniquely defined in correspondence to the vehicle velocity on the basis of 
amotor current map (not shown) , and amotor voltage in correspondence to a determined 
current conmand value is supplied to the gear ratio variable motor 32m in accordance 
with a motor drive circuit. Therefore, in the EPS actuator 24 and the EPS_ECU 

35 30 , by EPS control process 30a , an assist force for assisting the steering operation 
of the driver is generated by the assist motor 24m, in correspondence to a steering 
state of the driver and a vehicle velocity which are detected by the torque sensor 
28 and the vehicle velocity sensor 27. 

Respective function surtmaries of each of an EPS control process 30a by 

40 the EPS_ECU 30 and a VGRS control process 40a by the VGRS_EOJ 40 are basically 



-6- 



the same as the vehiclemotion control process by the vehiclemotion control apparatus 
100 mentioned above. However, thevehlclemotion control apparatus 20 of the present 
embodiment is different from the conventional vehicle motion control apparatus 
100 in a point that a steering angle Oh is determined in accordance with a computing 
process ~l^tne-VGRSzEaJ-40-in^lace-of using-i^ value-detecfeed-ty-the-steei^g 
angle sensor, and the computed value is used for a VGRS control process 40a. 

In other words, as shown in Figs. 4 and 5, in the vehicle motion control 
apparatus 100, the steering angle 6»h of the steering wheel 21 is mechanically 
or electrically detected by the steering angle sensor 26 . and the steering angle 
0h is used for the VGRS control process 40a. On the contrary, in the vehicle 
motion control apparatus 20, as shown in Fig. 2, the steering angle 0h of the 
steering wheel 21 is determined on the basis of a rotation angle 0pm detected 
by a rotation angle sensor 24s and a rotation angle 0vm detected by a rotation 
angle sensor 32s, and the VGRS control process 40a is executed on the basis of 
the determined steering angle 0h. Accordingly, the steering angle sensor 26 is 
not required. 

In specific, since a relation on the basis of the following formula (1) 
is established between the steering angle 0h of the steering wheel 21 , the rotation 
angle 0pm of the assist motor 24m and the rotation angle 0vm of the gear ratio 
variable motor 32m, the steering angle 0h is determined by executing an arithmetic 
process of determining the steering angle 0h of the steering wheel 21 from the 
formula (1) on the basis of a formula (2) by means of the VGRS_ECU 40. 

0h + 0vm/Gv = 0pm/Gp -"(1) 

0h = 0pm/Gp - 0vm/Gv "•(2) 

In the above formulas, Gv is a gear ratio (no-unit number) by the gear 
ratio variable mechanism 32 and is set by the VGRS control process 40a. Further. 
Gp is a gear ratio (no-unit number) by the EPS actuator 24 and is set by the EPS 

control process 30a. 

In the present embodiment , the arithmetic process on the basis of the formula 
(2) is executed in accordance with the steering angle computing process which 
is repeatedly executed at fixed intervals (for example, every five millisecond) 
of a predetermined timer interrupt processing or the like, for example, by the 
VGRS_EOJ 40 . Then , a description will be given of a summary of the steering angle 
computing process on the basis of Fig. 3. 

As shown in Fig. 3, in the steering angle computing process, a process 
of reading data of the rotation angle 0pm of the assist motor 24m is first executed 
by a step S101 after a predetermined initializing process . Since the data of the 
rotation angle 0pm is detected by the rotation angle sensor 24s and input to the 
VGRS_ECU 40, a data reading is executed by reading the data in accordance with 
a proper interrupt processing or the like. 



Next, a process of reading the data of the rotation angle 0vm of the gear 
ratio variable motor 32m is executed by a step S103 . Since the data of the rotation 
angle 9vm is detected by the rotation angle sensor 32s and input to the VGRS_ECU 
40, a data reading is executed by reading the data in accordance with a proper 
mterrupt-proc^siiig-or^ data- of the 

rotation angle 0 pm. 

In the succeeding step S105, a process of reading the data of the gear 
ratios Gp and Gv is executed. The gear ratio Gp is obtained by multiplying a gear 
ratio generated by a ball screw interposing between an output shaft of the gear 
ratio variable motor 32m and a rack shaft, by a gear ratio generated by a pinion 
gear engaged with a rack of the rack shaft, and is set by a design value or a 
measured value. Further, the gear ratio Gv is set on the basis of a parameter 
determined by the VGRS control process 40a. 

In this case , the gear ratio obtained by multiplying the gear ratio generated 
by the ball screw interposing between the output shaft of the assist motor 24m 
and the rack shaft, by the gear ratio generated by the pinion gear engaged with 
the rack of the rack shaft corresponds to a reduction gear ratio serving as a 
reduction gear Interposing in an input side of the rotation angle sensor 24s. 

Since a!3 of the parameters required for determining the steering angle 
0h from the formula (2) mentioned above are prepared by executing the reading 
process of the steps S101, S103 and S105, a process of calculating the steering 
angle 9h is executed in the succeeding step S107 on the basis of the formula (2) . 
Further, the steering angle <9h obtained by the step S107 is sent to the VGRS control 
process 40a, whereby a series of present steering angle computing process is 
finished. 

As described above , in accordance with the vehicle motion control apparatus 
20 on the basis of the present ombodiinent, the steering angle 0h of the steering 
wheel 21 is determined on the basis of the rotation angle 0pm of the assist motor 
24m detected by the rotation angle sensor 24s and the rotation angle 0vm of the 
gear ratio variable motor 32m detected by the rotation angle sensor 32s, and the 
VGRS control process 40a of the gear ratio variable mechanism 32 is executed on 
the basis of the determined steering angle 0h. Accordingly, since the steering 
angle 0h of the steering wheel 21 is determined on the basis of the rotation angle 

0vm used for the VGRS control process 40a of the gear ratio variable mechanism 
32 and the rotation angle 0pm used for the EPS control process 30a of the EPS 
actuator 24 (the assist motor 24m) , it is possible to obtain the steering angle 

0h of the steering wheel 21 without the steering angle sensor 26 shown in Fig. 
4 . Accordingly , since the steering angle sensor 26 can be abolished , it is possible 
to reduce the number of the parts. 

Further, in accordance with the vehicle motion control apparatus 20 on 



the basis of the present embodiment , the rotation angle 0 pm of the assist motor 
24m is detected by the step S101 , the rotation angle 0vm of the gear ratio variable 
motor 32m is detected by the step S103, and the steering angle 0h of the steering 
wheel 21 is determined on the basis of the rotation angle 0 pm and the rotation 
- ■ — -5 — angle -0vm-1^-the-step-SlO7— Further^ t±ie-VG^ eonfeEol-prooess 40a-of-the gear 
ratio variable mechanism 32 is executed on the basis of the steering angle 0 
h determined by the step S107. Accordingly, since the steering angle 0h of the 
steering wheel 21 is determined on the basis of the rotation angle 0vm used for 
the VGRS control process 40a of the gear ratio variable mechanism 32 and the rotation 
10 angle 0pm used for the EPS control process 30a of the EPS actuator 24 (the assist 
motor 24m) , it is possible to obtain the steering angle 0h of the steering wheel 
21 without the steering angle sensor 26 shown in Fig. 4. Therefore, since the 
steering angle sensor 26 can be abolished, it is possible to reduce the number 
of the parts. 

15 Further, in the vehicle motion control apparatus 20 in accordance with 

the present embodiment, the output of the steering angle sensor 26 is not used 
for the VGRS control process 40a as is different from the conventional vehicle 
motion control apparatus 100 shown in Fig . 4 . Accordingly , a response of a control 
loop of the gear ratio variable mechanism 32 is lowered on the basis of a reduction 

20 in a resolution of a current command value, for exarnple, generated in the case 
that the steering angle sensor 26 enploys the steering angle sensor having a low 
resolution for the detection angle, and it is possible to inhibit a vibration 
of the steering wheel 21 from being generated due to a response delay. 

Since the gear ratio obtained by multiplying the gear ratio generated by 

2 5 the ball screw interposing between the output shaft of the assist motor 24m and 
the rack shaft, by the gear ratio generated by the pinion gear engaged with the 
rack of the rack shaft serves as the reduction gear interposing in the input side 
of the rotation angle sensor 24s, the rotation angle 0pm is input to the rotation 
angle sensor 24s detecting the rotation angle 0pm of the assist motor 24m via 

30 the reduction gear. Accordingly, since it is possible to improve the resolution 
of the input rotation angle 0pm, the steering angle 0h of the steering wheel 
21 can be determined on the basis of the rotation angle 0 pm having the high resolution 
in the step S107, and the resolution of the determined steering angle 0h can be 
inproved . Therefore , since the VGRS control process 40a of the gear ratio variable 

35 mechanism 32 is executed on the basis of the steering angle 0h of the steering 
wheel 21 having the high resolution, it is possible to inprove the motion control 
performance of the vehicle. 

Further, since a reduction gear 32g of the gear ratio variable mechanism 
32 serves as the reduction gear interposing in the input side of the rotation 

40 angle sensor 32s, the rotation angle 0vm is input to the rotation angle sensor 
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32s detecting the rotation angle 6vm of the gear ratio variable motor 32m via 
the reduction gear. Accordingly, since it is possible to intprove the resolution 
of the input rotation angle 0vm, it is possible to determine the steering angle 
0h of the steering wheel 21 on the basis of the rotation angle 0vm having the 
— hi^-resolaition-^ 

of the determined steering angle 0h. Therefore, since the VGRS control process 
40a of the gear ratio variable mechanism 32 is executed on the basis of the steering 
angle 0h of the steering wheel 21 having the high resolution, it is possible to 
inprove the motion control performance of the vehicle. 
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